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‘A COMPLETE, 


SYSTEM OF PYROTECHNY, 


on THE 


Art of making sive-Uetorks, 


bbe 


Iw the art of making fire-works, great attention must be 
‘yaid to the well mixing of the materials, without which 
all labour is thrown away, to the purity of the articles, and 
“to the proper quantities of each, Sulplimr, to be good, must 

he of a high colour, and crack and bounce when held in the 
hand. For small fire-works, such as may he bought in the 
“the flour will be found quite good enough, but for the larger 
kinds, the lump brimstone ground is preferable, 
_ Benjamin is used in fire-works, more for its pleasant scent 
than any material use for the purposes of fire, It may be 
‘procured at the chemists’ ready for use. ‘The oil is* also 
ed in wet, composition, for stars, &c. 
© nesereee 
Of Sulphur, or Brimstone. 
“Sutpuur is by nature the food of fire, and one of the 
principal ingredients in gunpowder, and almost; in all com= 
positions of fire-works ; therefore great care ought to be 
en of its being good, and prongs to the Micha perfec- 
in... Now, to. know when the sulphur is good, you.are to 
serve thatit be ofa high yellow, and if, when held in one's 
jand, it crackles and bounces, itis a sign that itis fresh and 
ods but as the method of reducing brimstone to a pow- 


made, which is done in large quantities, and in great 
fection ;"but when.a great quantity of  fire-works Qe 

‘At best to use, the lamp brimstone ground, in thesame 
anner as gunpowder, oi : 
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thoroughly lighted, and in a flame, cover the hole with 
Soars, and fling earth over them close, to prevent the air 
from getting in, yet so as not to fall among the charcoals 
@ when it has Jain thus for twenty-four hours, take out 
coals and Tay them-in a dry place for use. Ibis to be 
‘observed that charcoal for fire-works must always be soft 
‘ind well burnt, which may be bought ready done, 


Of Saltpetre. 

Saurezran being the principle ingredient in fire-works, 
and a volatile body, by ronson of its, aqueous and. aerial” 
parts, is easily rarified by fire; but not so soon when foul 9 
and gross, as when purified from its gross and earthy parts, 
which greatly retard its velocity ; therefore, when aay 
quantity of fireworks is intended to be made, it would be ne- 
cessaty first to examine the saltpetres for if it be not well 
cleansed from all impurities, and of # good sort, your works 
‘will not have their proper effect, 


a 


Of Gunpowder, fe. 
| Gunrowpen being « principal ingredient in fire-works, 
will not be improper to give a short definition of its 
irange explosive force, and cause of action, which, accord- 
5 Dr. Shaw's opinion of the chemical cause of the ex- 
[plosive force of gunpowder, is as follows —Each grain of 
powder consisting of a certain proportion of sulphury 
fnitre, and coal, the coal presontly takes fire, upon contact 
lof the smallest spares at which time both the sulphur and 
‘the nitre immediately melt, and by means of the coal inter- 
posed between them, burst into flames which spreading 
“Afrom grain to grain, propagates the same effect almost 
bistantaneously, whence the whole mass of powder comes to 
fired; and as nitre containsa large proportion both of air 
d water, which are now violently mrified by the heat, a 


To pulverize Saltpetre. 


‘Taxe, a copper kettle, the bottom being spherical, and 
yot into it fourteen, ponds of refined saltpetre, with two 
quarts or five pints.of clean water ; then put the kettle on” 
S'dlow fire, and when the saltpotte is dissolved, if any ia- 

ities arise, skim them of, and keep constantly stiving. 
Tevvith two large spatulas, ti ull the water exhiles 5 
syhen done enough, it will appear like white: sand, and as. 
fine as flour ; but if it should boil too fast, tale the kettle 
off the fire, and set it on some wet sand, which will prevent 
the nitre from sticking to the kettle. When you have pul- 
yerized a quantity of saitpetre, be careful tokeepit in a dry 
place. a 


Ww them into a lame, and carry off their whole substance 
jn smoke and vapour.” 


How to meal Gunpowder, Brimstone, and Charcoal. 


THerehave been many methods used to grind these 
ugredients to « powder for firesworks, such as large mor= 
“ars and pestles mnde of ebony, and other hard woods but 
pone of those methods hnve proved so elfctual and speedy as 
last invention; that of the mealing table. ‘This table th 
huxde of elm, with a rim round its edge; four or five inches 
high and:at the narrow end is’ slider, which ring'in& 


eo in four parts ; scale off the Bark and hard lots, a 
ibs ‘tem inthe sun, or in an ovens then make in the | 
earth a square hole, and line it with bricks, in which lay 
the wood crossing one another, and set it om fire; when’ 
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cay, aul the stars not full,'it ig then not mixed enoughs 
hut if the pinks are very small, and soon break, it is a sign 
[that you have rubbed it too much, i 

| ‘This mixture when rubbed too mich, will be too fierce, 
der, observe not to put too much on the table at onces but | and hatdly show any atars3 -and, on the contrary, when not 
‘when you have put in a good proportion, take a niuller and | mixed enough, will be too weak, and throw out an obscure 
rub it therewith till all the grains are broken, searce it ina 4 smoke, and lumps of dross, without any stars ‘The reason 
Jawn sieve, that has areceiver and top to it; and that which of this charge being called the spar fire is, because ‘the 
does not pass through the sieve, return again to the table 4 gparks it yields have a grett resemblance to the rowel of 
fand grind it more, ill you have brought it all fine enough § spar, fro whence it takes its name. As the beauty of this 


to go through the sieve. Brimstone and charcoal are % composition catmot be seen ‘at go great a distance as brilliant 
groind inthe same manner as gunpowder, only the muller 


“fire, it has @ better effect in a room than in the open air, 
must. be made of ebony, for these ingredients being ha ‘and may be fired in a chamber without any danger: it is of 
‘than powder, would stick in the grain of the elm, and, imadcent @ neture, that, although un improper phrase, ft 
very dificult to grind; and as the brimstone is apt to stick @ may he called a cold fire ; and so extraordinary 38 ‘the fire 
and clog to the table, it would be best to keep one for prodiced from this composition, that, if well made, the 
pupae only, by which means you will always have yol ‘sparks will not ttn a handkerchief when held in the midst 

rimstone clean and well ground. ‘of them you may hold them in your hand while ae | 
“With as much safety asa candle; andif you put yout hand 
within a foot of the case, you will feel the sparks fall Uke 
drops of rain, 


i. ERP 


groove and forms part of the rim; so that when you have 

taken out of the table as much powder as you convenient 
can, with copper shovel, you may sweep all clean out: 
‘the slider, When you are going to meal-a quantityof pow- 


Spur Fire. 


‘Tits fire is the mos: beautiful of any composition yet 
Known ls regis great trouble to Lag eto yerlee, 
thon, particular eave must be paid to the following inst 

tions. ‘They ave made generally in, cases, about, six incl 
Tong, but not driven very hard, 


To make Touch Peper. 


cuarcr. 7b, oc. cHaRGE. ld, 
Saltpetre . » 4.0 ‘Saltpotre... 
Sulphur 2 0 bord Suiphnr 
Lamp-black 1 8 Lamp-blaek, 


into a marble mortar, and the lamp-black with them, wl 
you work down by dograes with a wooden pestle, till 1 
the ingredients, appear of one colour, whieh will be 

ing groyish, but very neue black : thon drive a Tittle int 
‘case for trial, and fire it inn dark place ; and if tho spaal 
which are called stars, or. pinks, come: out in cluster: 

‘pread wall without any other sparks, itis 

‘efits being good, dtherwixe, not; forifany 
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‘observes thnty in all! compositions wherein are*stect or 
iron filings, the hand& must not toneh ; nor will any works, 
[which have iron or steol in their charge, keep Jong in damp 
|veatlier, without being properly prepared; ‘according to 
he following directions: 

Ttmay sometimes happen, that’ fireworks may be te- 
| uired tobe kept a long time, or sont abroad ; neither of 
which could be done with brilliant fires, if made with fil- 
ings unprepared; for this reason, that the saltpetre bein, 

‘adamp nature, it causes the iron to rust, the natar 
consequence of which is, that when the works are fired, 
there will mppear but very fow brilliant sparks, but instead 
ff them a number of rei and drossy sparks ; and besides, 
the charge will be so much weakened, that if this should 
Happen to wheels, the fire will not: be strong enough to 
Hore them rounds to prevent such accidents, prepare 
Fyour Gilings after the following manner :—Melt in a glazed 

wthen pan some brimstone over a slow fire, and when 
Inelted, throw in some filings, which keep stirring about 
Ullthey are covered with brimstone 5 this yon mast do 
frhile it is on the fires then take it off, and stir it yory 
Hjuick till cold, when you must roll it ona board with & 
‘rooden roller, till you have broken it as fine a8 corn pow 
fier; after which, sift from it as much of the brimstone as 

ou can. ‘There is another method of preparing filings, 6o 
{isto keep two or three months in winter ; this may be done 

crabbing them hetween the strongest sort of brown 
er, which has been previously moistened with linseed 


Of such Ingredients as show thomselves in Sparks when 
rammed into choaked Cases. 


‘Tar, set colours of fire produced by sparks are divid: 
into four sorts, viz. the black, white, grey, and reds the 
Dlack charges ate composed of two ingredients, which are 
meal powder and charcoal; the white of three, vi salt= 
petre, sulphur, and charcoal ; the grey of four, viz, met 
powder, saltpette, brimstone, and charcoal ; and the red 
three, viz, meal powder, charcoal, and saw-dust. 

‘There are, beside these four regular or set charg 
two others, which are distinguished by the names of come: 
pound and brilliant, charges; the compound charge bein} 
made of many ingredients, such as meal powder, saltpete 
Lrimstone, charcoal, saw-dust, sea-coal, antimony, glass: 
dust, brass-dust, steel-filings, cast-iron, tanners’ dust, &o. 
or any thing that will yield sparks 5 all which mnst be 
naged with discretion. ‘The brilliant fires are composed. 
meal powder, saltpetre, brimstone, and steel-dust 5 or wit 
meal-powder and steclflings only, 


Of the Method of mitxing Compositions, 


Tar performance of the principal part of fire-worl 
depends much on the compositions being well mixed; 
‘therefore great care onght to be taken in this part of th 
work, particularly in the composition for sky-rockots 
When you have four or five rounds of ingredients to my, 
which is 4 sufficient quantity at atime, (for a larger pr 
portion will not do so well) first put the different ingredien 
together, then work them about with your hands, till yo 
think tey are pretty well incorporated; after which ‘put 
‘them into 1 lawn sieve with a receiver and top to-it 5 tt 
if, after it is sifted, any should’ remain that will not 
through the sieve, grind it again till fine enough 5 and if 
be tive sifted it will not be amiss ; but the compositi 
for wheels and common works are not so. material, no 
need be go fine. But in’ all fixed worke, from which t 
fire is to play regular, the ingrtdients must be very fi 
and great care taken in mixing them well together: 


NN. B, If the brimstone should teke firey you may. put it 
put, by covering the pan close at top. I isnot of much 
Fonsequence what. quantity of brimstone you use, provided 
there is enough to give each grain of iron a conts hut as 
ch ay will eovor tho, bottoin of o pan of about one foot 
Hiameier, will do for Give or six pounds of filings. Cast- 
ion for gerbes will be preserved by the above method, 


To make Crackers, " 

Gur some stout eu:tridye-paper into pieces three inches 

ind a half Luoai, and one foot longs one edge of each of 
2 
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these pieces fold down lengthwise about three quarters of ” 
an inch broad ; thea fold the double edge down a quarter ” 
ofan inch, and turn the single edge back half over the 
double fold; open it, and lay all along the channel, whiel 
js formed by the foldings of the paper, some meal-powders ” 
‘then fold it over end over till all the paper is doubled up, 
subbing it down every tum; this being done, bend 

dackwards and forwards, two inches and a half, or thites 
abouts, at a time, as. often as the paper will allow; hold 
all these folds flat and close, and with a small pinching 
cord, give one turn round the middle of the cracker, 
pinch it close; bind it with packthrend, as tight as 
fan3 then in tho place where it was pinched, prime one 
end, and cap it with touch-paper. When these, crackers 
are fred, they will given report at every turn of the papers 
if you would have a great mmber of bounces, you must 
ut the paper longer, or join them after they are nae 
but if they are made very long before they are pinch« 
you must have « piece of wood with a groove in it, d 
‘enough to let in half the cracker ; this will hold it straight” 
while it is pinching. 


Sky Rockets. 

Rockers being of the fire-works most in use, we shall 
give them the preference in description. As the perform- 
nce of roekets depends much upon thelr moulds, they 
should be made according to the following proportions: 
‘Taking the diameter of the orifice, its height should be 
‘equal to six diameters and two-thirds; the choke, one 
diameter and one-third of this model, will serve for every 
rocket from 40% to Gib, For instances suppose the 
‘diameter of a rocket of IIb, be 14 inch, thea its length 
[being 6 diameters and two-thirds, the length of the case 
| mnst be 10g inches, and the choke 2f itches, Your ram 
“mer must have & collar of brass to prevent the wood from 
| splitting. 

Methot of rolling Rocket Cases—The cases must be 
miade of the strongest cartridge paper, and rolled dry. 
‘The case of a middling sized rocket will take up paper of 
four or five sheets thick; having cut your papers to » 
| proper size, and the Inst sheet with a slope at one end, 
_ fold down one end, and lay your former on the double edge, 

‘and when you have rolied on the paper within two or three 


sroreree turns, lay the next. sheet ow that part which is Joose, and 
roll it allon, ‘Thea, in order to roll the case as hard as 
To mike Squibs and Serpents. possible, place it ou’a table, and with a smooth board 


Toll it for some time forwards on the table till it becomes 
quite hard and firm. ‘This snust be done with every sheet, 
You have next to choak the ease, for which purpose draw 


Finst make the cases, of about six inches in length, 
rolling. slips of stout cartridge-paper. three times round a” 
yoller, and pasting the last fold; tying it near the bottom | your former a little distance from the bottom, then, with 
as tight as possible, and making it air-tight at the end by & cord once round the case, pull it rather easy at first, and 
sealing-wax. ‘Then take of gunpowder half « pound, cher- 1 harder, till youhaye closed the end. ‘To make it easy, you 
Coal one ouice, brimstone, one ounce, and steel-filings half] may dip the ends of the inner sheets in water before rolling, 
Gn ounce, (or fu like groportion) grind them with a mullet | then bind it with emall twine. 
jr pound’them in a mortar, Your cases being dry and | Having thus piuched and tied the ense so as not to give 

way, pat it into tho mould without its foot, and with s 
mallet drive tho former bard on tho end-ptcco, which will 
dor he conrs® | force the neck elose and smooth. ‘This done, cut the case 
of filling two or three times; when this is done, point it] to its proper length, allowing from the neck to the edge of 
With touch-paper, which should be yasted on that: part | tho mouth halfa diameter, which is equal to the height of 
Which touches the ease, otherwise it is liable to drop off, | tho nipple; then take out the former, and drive the eaxe 

Suh over the piercer with a long yummer, sid the vent will 
ba of a proper size. 
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Haying formed your cases, we will now proce 
description of the Ingredients necessary for the morc 
OF mining the Composition —the’ performance of the 
principal part of fireworks depends much on the compo- 
sitions being well mixed, therefore, great eaxe must be 
taken in this part of the work, particularly for the compo- 
sition for sky-rockets. When you have four or five pounds 
of ingredionis to mix, which is a sufliciont quantity at a 
time, for a larger proportion will not do so well) fit put 
with your hands, tll yon think they are pretty well incor 
Porat, aftr wileh, pet them tats a ieee seve sith a 


Hf 


as those for driving piles. : 
The method of Famming wheel cases, or any other sort 


erie the charge is driven solid, is the same as sky= 4 


rent ingredients together, then worl thom «bout — 
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When you load the heads of your rockets with stars, 
raing, serpents, crackers, scrolls, or any thing else, accord: 
ing to your fancy, remember always to put a ladleful of 
imoal-powder into each head, which will be enough to 
Dutst the head, and disperse the stars, or whatever it 
edntains. 

‘Decorations for Shy Rockets—Sky-rocke!s may be deco- 
rated according to fancy, Some are headed with stars of 
Aifferent sorts, such as tailed, brilliant, white, blac, and 
yellow stars, &e, Some with gold and silver rains 5 others 
{with serpents, crackers, fire-scrolls, and maroons; and 
some with small xockets and other devices, as the maker 
pleases. 


LENGTH OF ROCKET STICKS. 
Forrocketsof 6b. 0 ozthe stick must be 14 ft. 10 in. long 


4 212) a0 
2 2 Qtek 
ah BB 
0 a6: 6 


PEA UE 8 oat 
Having your sticks ready, cut on one of the flat sides at 
‘the top a groove the length of the rocket, and as broad as 
the stiols will allows then on the opposite lat side, cut two 
notches, for the cord, which ties.on the rocket, to lie ins 
dao of these notches mnst he near the top of the stick, and 
the other facing the neck of the rockets the distance be- 
fiveen these notches may be easily known, for the top of 
tho stick should always touch the head of the rocket. 
‘When your rockets and sticks are ready, lay the rockets in 
the grooves in the sticks, and tie them on. © We will now 
proceed to the charge for sky-rockets: : 
ROCKETS OF FOUR OUNCES. 
Ib.o2. 
Meal-powder...4..4. 1 4 
Saltpetre ..seseee0e O 4 


ROCKETS OF FIGHT OUNCES. 


Charcoal... 


Tb. o7. Tb, oz. 
Moal-powder....../. 1 0| Brimstone v..s4+.. 0 3 
Saltpotre ...6e-+14, O 4b Charcoal. oO 1 


g2 
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ONE rounn. COMMON STARS. 
1b. 07 Ib.or. 
Meal-powder Charcoal . Saltpetre 10 | Tsinglass 
Saltpetre f Steel-filings, Brimstone’, +0 4 | Camphor +0 OE 
Brimstone 4 Antimony ...,..., 0 43 | Spirits of wine 1... 0. Of 
SKY-ROCKETS IN GENERAL, TAILED STARS, + 
Saltpetre Charcoal .. | Meal-powder Saltpetre z 
Brimstone: Meal-powder 2 4 Brimstone... Charcoal fecnrety¥ oF 
LARGE SKY-ROCKETS. ground) .,. 
Ten STANS OF A TINE COLOUR, 
Salupetre .. Brimstone...+e00066 1 0 Ib.o% Ibvow. 
ae Sudptiness vesseveee OT | Camphorsesceeseee 0” OF 
enine teres Bp islcpowser +9 1] Oi oftuspentine . 0 08 
eG mane, 
‘Meal-powder Saltpetro oF b 
Charcot Sulpinr, om GouD RALN Pon sxx nocKE 
sO 
ROCKET STARS. Saltpetre 0 8 | Antimony 
ware stars, Brimstone. 0 2) Brass-dust 
: Tb.oz, | Glass-dust , 0 1] Saw aust, 
Oilof spike v..6.45.0 8 | SILVER RAIN, 
Camphor ei 0 6 theoz | 
Charcoal... 
BLUE STARS, Steel-dust 
A 1b.04, “To fav one Rocket on the top of anather—When shy- 
Meal-powder’ ..,... 0 8 | Spirits of wine . tockets are fixed one on the top of another, they are called 
Saltpetre ..». Gil of spike , towering-rockets, on account of their mounting #0 very 
Sulphar, high. ‘fowering rockets are made after this manner’ 
one Fix on a pound-rocket a head without a collar; then taleo 
TABEGATE is 's four ounce rocket, which may be headed ar bounced, and 
tbo i rub the mouth of it with meal-powder watted with spirit of 
Meal-powder ....., 0 04 | Sulphur vivum. 2 wine: this done, putit in the head of the Iarge rocket with 
Saltpetre., + 0 4 | Camphor , 2 Fits month downwards s but before it is put in, stick a bit 
BRILLIANT STARS, 4 quiek-mateh in the hole of the clay of the pound-roeket, 
Ib.oz. 
Saltpetre.......... 0 3F | Meal-powder ., 
Sulphur +0 


Worked up with spirits of wine only. 
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Fat top, on which is fixed a cone : then on the ease; close to 
the top of the stick is tied on a two ounce case, about five. 
or six inches long, filled with a.trong charge, and pinched 
lose at both ends; then in the reverse sides, at each end, 
bore a hole ia the same manner as in tourbillons, to be 
presonily described ; from exch hole carry a leader into 
fhe top of the rocket. When the rocket is fired, and 
irrived to its proper height, it will give fire to the case at 
Htop ; which will cause both rocket and stick to spin very 
Hast in their return, and represent a worm of fire descend- 
Ing to the groant. 

‘There is another method of plicing the smsll case, 
which is by letting the stick rise a little above the top of 
the rocket, and tying the case to it, so as to rest on the 
rockets these rockets have no cones, 

A third method by which they are managed, is this : In 
the top of rocket’ fix a piece of wood, in which drive a 
small iron spindies then make a ole in’ the middle of the 
small case, through which put the spindle : then fix on the 
{9p of it aut, to keep the case from falling offs when this 
is done; the case will tarn very fast, without the rocket: 
but this method docs not answer so well as either of the 
former, 

Lo make a Rocket form an Arch in rising, Having some 
tockets made, headed according to fancy, and tied on 
[their sticks, get some sheet tin, and cut it into round 
[pieces about three or four inches diameter ; then on the 
stick of each rocket, under the mouth of the ease, fix one 
_of these pieces of tin 16 inches from the rocket’s neck, and. 
[support it by a wooden bracket, as strong as possible? the 
Huse of this is, that when the rocket is ascending, the fire 
may play with great force on the tin, which will divide the 
tail in sich @ manner that it will form an arch as it mounts, 
jand will have 2 very good effect when weil managed: if 
[there is a short piece of port-fire, of a strong charge, tied 
[to the end of the stick, it will make a great additions ‘but 
s must be lighted before the rocket is fired, 
To make several Rockets rise together—Lake six, ox any 
number of sky-rockets, of any'size ; then cut some strong 
packthread into picees of three or four yards long, and tie 
‘each end of these pieces to. a rocket’ in this manner, 


make it stand upright in the centre of the head the rocket 
being thus fixed, paste a single paper round the opening of 
the top of the head of the large rocket. ‘The large rocket 
must have only half a diameter of charge rammed above 
the piercer 5 for, if filled to the usual height, it would tum, 
before the small one takes fire, and entirely destroy the 
intended effect: when one rocket is headed with another, 
there will be no occasion for any blowing powder 5 for the 
foree with which it goes off will be suiicient to discngoge it 
from the head of the first fired rocket, ‘The sticks for these 
rockets mast be a little longer than for those headed with 
stars, rains, &e. ai 

Caduceus Rockets—They are sich a3, in rising, form 
two spiral lines, by reason of their being placed obliquely, 
one opposite to the other; and their counterpoise in the 
centre, which causes them to rise ina vertical direction, 
Rockets for this purpose must have their ends choaked 
close, without cither head or bounes, for a, weight at top 
would be a ‘great obstruction to their mounting. No 
eaducous rockets ascond so high as single, because of thei 
serpentine motion, and likewise the resistance of air, whi 
is mach greater than two rockets of the same size wou 
moet with if fired singly. : 

The sticks for this purpose musthave all their sides equal, 
and the sides should be equal to the breadth of a stil 
proper for a sky-rocket of the same weight as those you in 
tend to use, and made to taper downwards as usual, long 
enough to balance them, one length of a rocket from thi 
cross stick 5 which must be placed from the large. stick 
diameters of one of the rockets, and its length  seren 
diameters; so that exch rocket, when tied on, may form 
with the large stick an angle of 60 degrees. In tying 
the rockets, place their heads on the opposite sides of the 
eros stick, and their ends.on the opposite sides of the lon 
stiek; then carry-a leader from the mouth of one into thi 
of the other. When these rockets are to he fired, suspen 


through. the middle, and both will take fire at the s 
time.” Rockets of 1 1b. are a good:size for this use. 

Honorery Rockels.—These are the same as sky-rocke 
except that they carry no head nor report, but ate clo 
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and form a scroll or spiral line, They are generally filled 
‘vith astrong charge, as that of serpents or brilliant fire. 
Stands for Rochcts.—Care must be taken, in placing the 
kets, when they are to be fired, to give them a vertical 
|tirection at their first setting out; which may be managed 
thus: Have two rails of wood, of any length, supported at 
iach end by a perpendicular leg, so that the rails may be 
Horizontal, and let the distance from one to the other be 
almost equal to the length of the sticks of the rockets 
itended to be fired then in the front of the top rail drive 
square hooks at eight inches distance, with thoir points 
furned sideways, so that when the rockets are lung on 
em, the “points will be before the sticks, and keep them, 
{from falling or being blown off by the wind ; in the front of 

[the rail st bottom must be staples, driven perpendicularly. 
funder the hooks at tops through these staples put the 
small ends of the rocket sticks. Rockets are fired by 
applying a lighted port-fire to their mouths, 

Table Rockets —Table rockets are designed merely to 
show the truth of driving, and the judgment of a fre~ 
syorkers they having no other effect, when fired, than 
pinning round in the same place where they begin, till 
hey are burnt out, and showing nothing more then an ho- 

jontal eixele of fire. 

‘The method of making these rockets 4s,—Have n cone 
turned out of hard wood two inches and a half in diameter, 
ind as much high; round the base of it drivea line; on 
his line fix four spokes, each two inches long, 30 28 to 
stand one opposite the other; then fill four nit ch one 
ound cases with any strong composition, within two 
nches of the top: these cases are made like tourbillons, 
ind must he rammed with the greatest exactness. 

‘Phe rockets being filled, fix their open ends on the short, 
jpokes : then in the side of cach case bore a hole near the 
slay; all these holes, or vents, must be so made that the’ 
fire Of each case may act the same way from these vents, 
leaders to the top of the cone, and tie them together, 
hen the rockets are to be fired, oct them on a smooth 
ible, and light the leaders inthe middle, and all the cases’ 
ll fie together ai phn ote point of the cone. 

These rockets may be made to rise Tike tourbillons, by 

® 


obstruct their fire; but when they are hing on nails oF 
hooks, in such a manner that some’ of thelr mouths av 
against of upon a rail, there ean be no certainty of thei 
rising in a vertical direction, 

To fire Rockets without Sticks. You must have a stand, — 
ofa block of wood, a foot diameter, and malke the bottont. 
flat, so that it may stand steady: in the centre of the top. 
of this block draw a circle two inches and a half diamete 
and divide the ciroumference of it into three equal parts 
then tike three pieces of thick iron wire, each about threo 
feet long, and drive them into the block, one at each point 
made on the circles when these wites are driven in deep 
enough to hold them fast and upright, so that the distance 
from one to the other is the same at top as at bottom, the 
stand is complete, 

‘The stand being thus made, prepare the rockets thus: 
‘Take some common sky-rockets of any size, and head then 
as yon please; then get some balls af lead, and tie to ench 
4 small wire two or two feet and a half long, and the other 
end of each wire tie to the neck of a rocket. ‘These Dally 
answer the purpose of sticks, when made of a proper 
weight, which is about two-thirds the weight of the rocket; 
but when they are of a proper size, they will balance the 
rocket in the same manner as a stick, at the usual point of 
poise. ‘To fire these, hang them, one at atime, between 
the tops of the wires, letting their heads rest on the point 
ofthe wires, and the balls hang down between them : if. 
the wires should be too wide for the rockets, press them 
together till they fit; and if too close, foree them opens 
the Wires for this purpose must, be softened, so as not to) _ 
have any spring, or they will not keep their position why 
pressed close or opened. 

Scrotis for Rockets. Cases for serolls should he made 
four or five inches in length, and their interior diameters 
three-eighths of an inch: one end of these cases must he. 
Pinched quite close before beginning to fill; and when 
filled, close the other end + then ia the opposite sides make 
asmall hole at each end, to the composition, as in tour- 
Dillons; and prime them with wet meal-powder, You m 
put in the head of a rocket‘ as many of these eases a8 it 
‘will contain: being fired, they turn very quick in the air, 


a 


a 
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making the cases shorter, and boring four holes in the 
under side of each at equal distances: this being done, 
‘they are called double tourbiltons. if 
Note,—All the vents inthe under side of the cases must 
tbe Tighted at once ; and the sharp point of tho cone cut off; 
‘at which place make it spherical. ra Es 


WHEELS. 


‘WHEet. cases are made to any length, which must always 
depend on the size of the wheel bus must not exceed 
length of each angle. 


Charge for wheel cases, from 20z to 41b, 


horizontal _water-wheol, so that the cases successively 
taking fire from ono another, will keep the wheel in an 
equal rotation. ‘Two of these whoels are very often fired 
together, one on each sido of a buildings and both lighted 
at the same time, and all the eases filled alike, to: make 
them keop time together; as they will, if made by the 
following directions : in all the cases of both wheels, ex- 
cept the first, on cach wheel drive two or three Iadlesfal 
of slow fire, in any part of the casos; but be eareful to ram 
the sami quantity in ench case, and in the end of one of 
‘the cases, on each wheel, you may ram one ladleful of 
dead-fire composition, which must be very lightly driven 5 
‘ou may also make many changes of fire by this method. 

[Lat the holo in tho navo of tho wheal be lined with brs) 


Th,om nd msde to tarn on a smooth iron spindle. On the end 
Meal-powder, 4 0 | Brimstone, of this spindle let there be x nut, to screw off and on when 
Saltpetre 1 0] Charcoal you have put the wheel on the spindle, screw on the nut, 


iwhich will keep the wheel from flying off. Let the mouth 


‘The filings in this composition may he varied by wslng A Gye TE cave Ye a little: raised. Vertical wheels are 


ortion of sea-coal, glass-dust, saw-dust, &e. ora combl~ 


: “Timede from ten inches to thive Feet diameter, and the size 
AEE of the cases must differ accordingly 5 four-ounce cases will 
stow Fine Yor WiHRELS. do for wheels of 14 or 16 inches diameter, which is the 
rates proportion generally used. ‘The best wood for wheels of 

Saltpetre vsssessee 0 4 | Meal-powder I sorts, isa light and dry beech. 
Brimstone, 03 or; Horivontal Wheels—‘They aro best when their fells are 


made circular in the middle of the top of the nave mast 
‘be a pintle, turned out of the same piece as the nave, two 


10, of brimstone may be used with 1 oz, of antimony, 
© “inches long, and equal in diameter to the bore of one of 


DEAD FIRE FOR WHEELS. 


omar, the can of the wheal: thors must e a hole bored up the 
pete vecssevess 4b © | Laple-callminarls entre of the nave, within half an inch of the top of the 
bale AR SA a clannnye, fntle. ‘The wheel being made, nail at the end of each 


spoke (of which there should be six or eight) piece of 
wood, with a groove cut in it to receive the ‘ease. Fix 
these pieces in such a manner that half the cases may 
incline upwards and half downwards, and that, when they 
are tied on, their heads and tails may come very nearly 
togethers from the tail of one eave to the mouth of the 
other cary a lender, which should be secured with pasted 
Pipers, Beslace thse, pipes it will be nocomnry to puta 
tle meal-povdler within the pasted paper, to Mow eff the 
pipe, that there may be no obstruction to the fire from the 


Single Vertical Wheels—There are different sorts of 
vertical wheels; some having thelr fells of a circular for 
others of an hexagonal, octagonal, or decagonal form, oF 
‘of any number of sides, according to the length of 
eases you design for the wheel: the spokes being fixed in 
the nave, nail slips of tin, with their edges turned up 86. 
sto form grooves for the cases to lie in, from the end. 
‘one spoke to thet of another; then tie the cases in the 
grooves head to tail, in the same manner #s those on the 
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sm =i 


eases. By means of these pipes the cases will successively: 


take fire, Inming one upwards and the other dowawarls.: 
On the pintle fix a case of the same sort as those on the: 
wheel; this case must be fired by a Jeader from the mouth 
of the Inst case on the wheel, which case mast play downs 
wards: instead of a common case in the middle, you may: 
put a case of Chinese fire, long enough to burn a8 long as 
‘two or three of the cases on the wheel. : 

Horizontal wheels are often fired two ata time, and made 
ta keep time like vertical wheels, only they are made with+: 
out any slow or dead fire; 10 ot 12 inches will be enough 
for the diameter of wheels with six spokes. » 

‘Spiral Waeels.—They are only double horizontal wheels,: 
and made thas; the nave must be about six inches long, 
‘and rather thicker than the single sort; instead of the: 
pintle at top, make n hole for the case to be fixed in, end: 


two sets of spokes, one set near the top of the nave, and: 

‘Ati the end of each spoke cut 
groove wherein you tie the cases, there being no fell the. 
Spokes should not be more than tyo inches and a half long. 


the other near the bottom, 


from the naves, so that the wheel may not be more than 


eight or nine inches diameters the cases are placed in such 


‘a manner, that those at top play down, and those at bottom, 


lay up, but let the third or fourth case play horizontally. 
‘Phe case in the middle may begin with any of the others: 
six spokes will be enough for each set, 90 that the wheol 


may consist of 12 cases, besides that on the top + the cases’ 


six inches each. 34 


‘Plurat Wheels—Plural wheels are made to turn horizon- 
tally, and to consist of three sets of spokes, placed six ab 
top, six at bottom, and four in the middle, which Jest must. 
be a little shorter than the rest: let the diameter of the 
‘wheel be 10 inches; the cases must be tied on the ends of 
the spokes in grooves ent on purpose, or in pieoes of wood. 
nailed on the ends of the spokes, with grooves cut in them 
as usual: in clothing those wheels, make the upper set of 
‘eases play obliquely downwards, the bottom set obliquely 


upwards, and the middle set horizontally. In placing ti q 


Jeaders, they must be managed so that the cases may burn 
thus, viz, fitstup, then down, then horizontal, and s0.on 
with the rest. But another change may be made, by 


driving in the end of the eighth case two or three Indlesfil 

of slow fire, to burn till the wheel has stopped its. course s 

then let the other eases be fixed the contrary way, which 

will make the wheel run back again: for the case at top 

[oqmey muna qnall gerbes an let tho eason on Ghespoker 
short, and filled with a strong brilliant charge. 

Mluninaied Spiral Wheels—First: have a circular hori- 
“zontal wheel made two feet diameter, with «hole quite 

through the nave; then take three thin pieces of deal, 
three fect long each, and three-fourths of an inch broad 
each: one end of each of these pieces nail to the fell of the 
wheel, at an equal distance from one another, and the other 
end nail to a block with a hole in its bottom, which must be 
ferveneicula to that in the block of the wheel, but not sg 
ge. ‘The wheel being thus made, have a hoop planed 
down very thin and flats then nail one end of it into the 
fell of the wheel, and wind it round the three sticks in a 
spiral line from the wheel to the block at top: on the top 
of this block fix a case of Chinese fire ; on the wheel you 
may place any number of cases, which must incline down- 
wards, and burn two at a time, JF the wheel should con 
sist of ten cases, you may let the illuminations and Chinese 
fire begin with the second cases. he spindle for this 
‘wheel must be alittle longer than the cone, and made very 
smooth at top, on which the upper block is to tara, and the 
whole weight of the wheel to rest. 

Double Spiral Wheels —For these wheels, the block or 
hnaye must be as long as the height of the worms, or spiral 
Vines, but mat be made very thin, ani as light as possible. 
Tn this block must be fixed several spokes, which must 
diminish in length, from the wheel to the top, 80 as not to 
exceed the surface of a cone of the same height. ‘To the 
ends of these spokes nail the worms, which must cross each 


- other several times: clothe these worms with illuminations, 


the same as those on the single wheels 5 but the horizontal 
wheel you may clothe as you like. At the top of the worm 
place a ease of spur-fire, on an amber light. 

Balloon Wheel -They are made to turn horizontally: 
tloy must be made two fect diameter, without any spokes ; 
nd very strong, with any niuber of, sides, Gathe top 
of a wheel range and fix in pois, three inches diameter and, 
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rains, &c. ot whatever they are composed of, then the 
blowing powder but the shells must not be quite filled. 
All those things must be put_in-at the fuze hole, but 
marrons being too lange to go into the fuze hole, must be 
put in before the inside is joined, When the shells. are 
loaded, gine and drive in the fuzees very tight. ‘The 
number and quantities of each article for the different shells 
“J are as follow: 


seven inches high each, as many of these as there are cases 
‘on the wheel: near the bottom of each pot ‘make a small. 
vents into each of these vents carry a leader from the tail 
ef each caso; load some of the pots with stars, and some 
with serpents, crackers, &c. As the wheols turn, the pots. 
will successively be fired, and throw into the air a great 
variety of fires. 


BALLOONS ILLUMINATED, 


“ BALLOON CASES. H or on. 
‘You must have an oval former, turned of smooth wood ; + 1_| Powder for the mortar ., 2 
then paste a quantity of brown or cartridge paper, and let + OF 
itlie till the paste has soaked all through; this done, rab 
the former with soap or grease, to prevent the paper from BALLOONS OF SERPENTS. 
on, on 


sticking to its then lay the paper on. in. small lipo, fill 
You have made it one-third of tho thickness of the sell) Meal-powder . 


1 | Powder forthe mortar .. 25 
Corn-powder . 1 


senensee 


Aigrettes. 


Monrans to throw aigrettes are generally made of paste~ 
board, of the same thickness as balloon mortars, anil two 
7 diameters and a half long in the inside from the top of the 
foot: the foot must be made of elm without a chamber, 
‘but flat at top, and in the same proportion as those for 
balloon mortars; these mortars must also be bound round 
with a cord: sometimes eight or nine of these mortars, of 
about thes or four inches diameter, are bound all together, 

80 as to appear but one: but when they are made for this, 
purpose, the botiom of the foot must be of the same 
diameter as the mortars, and only half a, diameter high, 
‘The mortars being hound well together, fix them on a 
‘heavy solid block of wood. ‘To load these mortars, first 
put on the inside bottom of each a piece of paper, and on it 
spread one ounce and a half of meal and corn powder 
‘mixed; then te the serpents up in parcels, with quick- 
match, and put them in the mortar with their mouths 
downwvatds ; but tuke care the parcels do not fit too tight 
in the mortars, and that all the serpents have been well 
primed with powder weited with spirit of wine, On the 


signed for stars only, may be made 

quite round, and the uae ‘they are at The ihe the 

better 5 for if they are too strong, the stars are apt to break. 

at the bursting of the shell. Balloons mustalivays be made 

to go easy into the mortars, r 
MORTARS, 

‘TriEse mortars must be made of pasteboard with a stnall 
Copper chamber at bottom, in which the powder is to bi 
‘Pikeel, on which the balloon is to be put. Tn the centre 
of the bottom of this chamber make a small hole a little 
‘down the foot: the hole must be met by another of the 
ae ae ss tee se ‘Then putting a quick match, or 

ruch-string, of tonch-paper into the hole, 
want fof foveherayer Jato the lols, your mote 

'» lead Air Balloons with Stars, Serpentey, fo, § 
‘When you fill your shells, you must ft putin ica 
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FIRE PUMPS, on ROMAN CANDLES. 


Cases for fire pumps are made as those for tourbillons 5 
only they are pasted instead of being rolled dry. Having 
rolled ad dried your caer fill thom: fst pat in a Iie 
/meal-powder and then a star, on which ram, lightly, aladic 
Lor two of composition, then a little menl-powder, and on 
that a star, then again composition, and so on till you 
have filled the case. Stans for fire-pamps, should not be 
round, but must be made either square, or flat and cireular, 
‘with a hole throughthe middle: the quuntity of powder for 
throwing the stars must increase as you come near the to 
of the case; for, if, much powder be put at the bottom, it 
‘will burst the case. ‘The stars must differ in size in this 
manuer: let the star which yon put in first be a little less 
than the bore of the ease; bnt let the next star be a little 
larger, and the third star a little larger than the second, 
‘and so on: let them incresse in diameter till within two of 
I the top of the ease, which two must fit in tight, As the 
Joading of fire pumps is somewhat difficult, it will be neces- 
sary to make two or three trials before you depend on their 
performance. When you lla number of pumps, take care 
not to put in each an equal quantity of charge between the 
stars, 60 that when they are fired, they may not throw up 
‘too many stars togetlier. Cases for fire-pumps should be 
thade very strong, and rolled on 4 or 8 ounce formers, 10 
or 12 inches long each, , 


top of the serpents in each mortar lay some paper or tows 
then carry a leader from one mortar to the other all round, 
and then from all the ontside mortars into that in the 
middle: these leaders must be put between the cases and 
the sides of the mortar, down to the powder at bottom ; in 
the centre of the middle mortar fix a fre pump, or brilliant 
fountain, which must be open at bottom, and long enough — 
to project. out of the mouth of the mortar 5 then paste paper 
‘on the tops of all the mortars. 

Mortars thus prepared are called a nest of serpents. 
When these mortars are to be fired, light the firo-pump, 
which when consumed will communicate to all the mortars _ 
fat, once by means of the leaders. For mortars of 8, 9, 01 
10 inches diameter, the serpents shouldbe made in one and 
two otmee enses six or seven inches long, and fired by a 
Teader bronght ont of the mouth of the mortar, and turned 
down on the ontside, and the end of it: covered with paper, 
to prevent the sparks of the other works from setting it on 
fire. For a six-inch mortar, let the quantity of powder for 
firing be two ouncess for an eight-inch, two ounces and 
three-quarters ; and for a ten-inch, three ounces and three 
quarters, Care must be taken in these, as well as small 
mortars, not to put the serpents in too tight, for fear of 
hursting the mortars. ‘These mortars may be loaded with 
stars, crackers, &c. . 

If the mortars, when loaded, are sent to any distance, or 
liable to_be much moved, the firing powder should’ be 
‘secured from getting amongst the serpents, which would 
endanger the mortars, as well as hurt their performance, 
‘To prevent this, load the mortars thus: first put a 
firing powder, and spread. it equally about; then ent a 
round piece of blue touch-paper, equal to the exterior 
Giameter of the mortar, and draw on it a circle equal to the 
Interior diameter of the mortar, and notch it all round ag 
far as that circle: then paste that part which is notched, — 
put it down the mortar close to the powder, and stick the — 
pasted edge to the mortar: this will keep the powder always. 
Smooth at bottom, so that it may be, moved or carried any- 
‘where without receiving damage. The large single morters _ 
are called pots des aigrettes. 4 


CHARGE, 
Tho, or, 1 
5 0| Saltpetre . 
1. 0| Brimstone. 
“« 1§ 0] Meal-powder . 
1 0 | Glass-dust... 


i AN ARTIFICIAL EARTHQUAKE. 
|. Mix the following ingredients to a paste with water, and 
then bury it in. the ground, and in a few hours the earth 
will break open in several places. 

Toooz | Thor. 
fer rer wer) 


Saltpetre 6+. 
Brimstone oe 
| Meal-powder 
Glass-dust.. 


Sulphurssssscsseeee 4 0] Stool-dust « 
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Chinese Fountains. 


To make a Chinese fountain, you must have a perpen: 
Gicular pieve of wood seven feet long and two inches and a 
half square, Sixteen inches from the top, fix on the front 


‘8 cross piece one inch thick, and two and a half broad, with 


the broad side upwards; below this fix three or more pi 
of the same width and thickness, at sixteen inches fro 
eneht others let the bottom rail be five feet long, and the 
others of such a Jength as to allow the fire-pumps to stand 


in the middle of the intervals of each other. The pyramid | 


being thus made, fix in the holes made in the hottom rail 
five fire-pumps, at equal distances ; on the second rail, 
place four pumps; on the third, three ; on the fourth, twos 
and on the top of the post, ones but place them all to 
incline a little forward, that, when they throw out the stars, 
they may not strike against the cross rails, Having fixed 


‘your fire-pumps, clothe them with leaders, so that they 


Inay be all fired together. 


The Dodecahedron. 


So called becanse it nearly represents a twelve-sided 
figure, is made thns : first havea balk turned out of some 


hard wood, 14 inches diameter: divide its surface into 14 


equal parts, from which bore holes one inch and a hale 
diameter, perpendicular to the centre, so that, they may all 
mest in the middle: then let there be turned in the inside. 
of each hole a female screw 5 and to_all the holes ut one 
must be made «round spake five feet long, with four inches 
of the screw at-one end to fit the holes; then in the screw= 
end of all the spokes hore a hole, five inches up, which 
must be bored slanting, so as to come ont st one side, a 
little above the screw ; from which enta small groove along. 


the spoke, within six inches of the other end, where make 


other hole through to the other side qf the spoke. In 
‘this end fix a spindle, on which put a small wheel of three 
or four sides, each side six or seven inches longs these 
fides must have grooves cnt in them, large enough to 
receive a two or four ounce ease, When these wheels are 
clothed, put them on spindles, and at the end of each 


| of the sume bore. 


spindle pot « nut to keep the wheel from falling off, ‘The 
wheels being thus fixed, carry a pipe from the mouth of the 
first case on each wheel, throngh the hole in the side of the 
spoke, and from thence along the groove, and through the 
other hole, go as to hang out at the screw=-end about an inch. 
ho spokes being all prepared in this manner, you, must 
have a post, on which you intend to fire the work, with an 
jron screw on the top of it, to fit one of the holes in the 


‘ball: on the sevew fix the ball: then in the top hole of the 


‘pall put a little meal powder, and some loose quick-mateh 
then'serew in all the spokes ; and in one sida of the ball 
bore a hole,in which put a leader, and secure it at the end 5 
‘and the work will be ready to be fired, By the leader the 
powder and match in the centre are fired, which will ight 
tho match at the ends of the spokes all at once, whereby all 
the wheels will be lighted at once. ‘There may be an addi- 
tion to this piece, by fixing a small globe on each wheel, or 
fone on the top wheel only. A grey charge will be proper 


| for the wheel cases. 


Stars with Points. 


‘Tansp stars are made of different, sizes, according to 
‘the work for which they are intended; they are made with 
‘eases from one ounce to one ponnd, but in general with 
four-ounce cases, four or five inches long: the ease must 
he rolled with paste, and twice as thick as that of a rocket 
‘Having rolled a ense, pinch one end of 
Hequite close: thea drive in half a diameter of clays and 


| when the case is dry, fill it with composition two or three 


inches to the length of the cases with which it is to burn: 
‘at top of the change drive some clays as the ends of these 
‘eases are seldom pinched, they would be liable to take fire. 
Having filled a case, divide the cireumference of it at the 

inched end close to the clay into five equal parts 5 then 

jore five holes with a gimblet about the size of the neck of 
‘a common four-ounce case, into the composition: from 
‘one hole to the other carry a quick-match, and secare it 
with paper: this paper must be put on inthe manner of 
that on the end of wheel-cases, so that the hollow party 
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which projects from the end of the case, may serve to 
receive a leader from any other work, to give fire to the 
points of the stars. ‘These stars may be made with any 
number of points, 3 


Fixed Sun with atranspurent Face. 


‘To make a sun of the best kind, there should be two 
rows of cases, which will show a double glory, and make _ 
the rays strong and fall, The frame or sun-wheel must be” 
made thus: have a cireular flat naye made very strong, 12 
inches diameter; to this fix six strong flat spokes: on the 
front of these tix a circular fell, five feet diameters within 
which fix another fell, the length of one of the sim-cases 
Jess in diameters within this fx a third fell, whose diameter 
raust be less than the second by the length of one case and 
one-third, ‘The wheel being made, divide the fells into so. 
many equal parts as there are to be cases (which may bé 
done from 24 10 44): at each division fix a flat iron staple 5 
these staples must be made. to fit the cases, to hold them 
fast on the whoo! ; let the staples be so placed, that one 
row of cuses may lie in the middle of the intervals of the 
other. 

In the centre of the block of the sun drive a spindle, on 
which put a small hexagonal wheel, whose cases must be 
filled with the same charge as the cases of the sua: two 
cases of this wheel must burn at'a time, and begin with 
them on the fells, Having fixed on all the cases, carry 
pipes of communication from one to the other, as you see 
in the figure, and from dne side of the sun to the wheel in 
the middle, aud from thence to the other side of the nit, 
‘These leaders will hold tho wheol steady while the sun i 
fixing up, and will also be a sure method of lighting botli 
‘eases of the wheel together, A sun thus mado ig enlled & 
Brilliant sum, because the wood work is entirely covered 
with fire fiom the wheel in the ‘middle, so that. there 
‘appears nothing but sparks of brilliant fire: but if you 
‘would have a transparent face in the eentre, you must have 
‘one mide of postehoard of any sna.’ The method of 
making a face is, by cutting out the eyes, nose, and mont 
for the sparks of the wheel to appear through ; but instea 


of this face, you may have one painted on oiled paper, or 
Persian silly, strained tight on a hoops which hoop must 
ho supported by three or 

distance from the wheel in the centre, 
ft inay illuminate the face. By this method may be shown 
in the front of a san, Viva Rex, cut in pasteboard, or 
| Apollo painted on silk ; bat, for a small collection, » sun 


four pieces of wire at six inches 
so that the light of 


with a single glory, and wheel in front, will be most suit= 
able. Half-pound eases, filled ten inches with composition, 
will be a good size tor & sun of five feet diameter ; but, it 
Target, the cases must be greater in proportion, 


DETONATING WORKS. 
WATERLO CRACKERS. 


about three quarters of an 
it remain till drys 
(Nos Land 2) ae- 


‘Taxe a slip of cartridge paper, 
inch in width, paste and double its let 
and cut it into two equal paris in lengthy 
cording to the following pattern = 


as | Gass, fs] Giass, «| Gis. | 


‘Take some oF the glass composition and lay it across the 
paper as in the pattern, and put about a quarter of a grain 
of fulminating silver in the place marked S, and while the 
lass composition is moist, put the paper marked No. 2, 
over the farthest row of glass. Over all, paste twice over 
the part that covers the silver a piece of paper; let it dry, 
and whien you wish to explode it, take hold of the two ends 
‘nd pall thei sharply from each other, and it will produce 
‘a loud report. 

DETONATING GIRDLE. : 

Procure a piece of girth from 12 to 18 laches in length. 
Double it, and fold if down about 14 inch, similar to the 
fold of a letter, and then turn back: one end of the girth, 
and it will form two compartments. ‘Then take some gum 
and dissolve it in water, boil it till it is quite melted, and 
‘very thick ; add coarse powdered glass, sufficient to make 
“it into.a very thick paste, place two upright rows of the 
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glass composition in the inside of one of the folds, about 
aside as the thickness of a lath, and as high as a half 
crown Jaid flat aud when they are dry, sew the first fold 
together on the edge, and then the sedond at the opposite 
end, so that one end may be open. ‘Then in the centre of 
the two rows put about a grain of fulminating silver, and 
Paste a piece of cotton or silk over it. Make ahole at each - 
end of the girdle, and hang it to a hook in the door-post, 
and the other hook on the door, observing to place the sill. 
part 0 that it may come against the edge of the door when 
opened, which will cause a report as loud asa small cannon, 
‘The falminating silver may be purchused ar any of the ope 
rative chomists, 
DETONATING BALES. 
Procure some glass globes, betwoon the sizo of a pea 
and a small marble, in which there must be a. small hole; 
Put into it half a grain of fulminating silver, Paste a piece 
of paper carefully over the ball to prevent the silver from 
escaping, When Por wish to explode ono, pit ton the 
und, and tread hard upon it, and it will go off with a 
ud noise. These balls may be made productive of much 
amusement in company, by placing a chair lightly on 
them, for whoever sits down upon them will cause them to 
explode. These globes may be procured at the barometer. 
makers’. f 
THE DUTONATING TAPE, 


Js tnede of binding, about three-fourths of an inch in 
width, Odserve the sime directions as given forthe girdles 
you may elther explode it yourself, by {ang hold of cach 
end, and rolling the ends from each other sharply, or give 
one end to another, and pull together. 

DETONATING canns, 

‘Take a piete of card about three-fourths of an iach in 
breadth and 12 in length s slit it at one end, ond place in 
the opening a quarter of a grain of fulminating silvers 
close the edges down with a little paste, and when dry you 
miay use it, by lighting the endin the candle. 4 

faving given the method by which these loud reports are 
Produced, we shall mention some other effects to: be prom 


AQUATIC FIREWORKS. 


Works that sport in the water are mich esteemed by 
most admirers of fire-works, particularly water-rockets's 
and as they seem of a very extraordinary nature to those 
-who are unacquainted with this art, they merit a particular 
explanation, 


Water Rockets, 


‘Turvy may be made from four onness to two pounds. If 
larger, they are too heavy; so that it will be difficult to 
make them keep above water without a cork float, which 
must be tied to the neck of tho cates but the rockets will 

ot dive so well with as without floats, 

Cases for these are made in the same manner and pro- 
artion as. sky-rockets, only a little thicker of paper. 
‘hen you fill those which are driven solid, put in first one 

jadlefal of slow fire, then two of the proper charge, and 
»n that one or two ladles of sinking charge, then the pro- 
er charge, then the sinking charge agnin, and xo on, till 
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va have filled the ease within three diameters; then drive 
JO Ne composition one ladleful of clays throngh which 
etre a small hole to the charge 5 tben fil the ense within 


Tale diameter, with corn-powder, on-whick turn down two 


‘or three rounds of the cast in the insides then pinch ani 
er tho end very tight having filled the rockets (according 

to the above directions), dip their ends in melted rosin or 
Raling-wax, of else secure them well with grease, Whe 
Jou firethose rockets throw in sbx or eight ate times 1s if 


Jou would have them all sink, or swim, at the same 


ont mast fill them with an eqeal quantity oF composition, 


and fire them altogether. 


Pipes of Communication for Waters 


‘Tuxy may. be used ypder water, but 
thicker in the paper than those for land, 


Uigeleat number of pipes, and Kept them fil dry, wash 
them over with drying oil, and set them to drys but when 


row ol them, leave about an inch and & 


must be a little | 


Having rolled a 


half at cach end 


Xrys for joints; os, if they were olled all over, wen Yor 
eOe‘to Join them, the paste would not stick where the 
Paper is greasy after the leads are joined, and the paste 
Inys oil the joins, ‘These pipes will He many hours vnéer 


yitier, without receiving any damage. 


aennnene 


Horizontal Water-Wheels. : 


To make horizontalwheels for the water, first get a large 
wooden bow! without, a handle; then have an eight-sided 
Wiel made of a flat board 18 inches diameter, so that the 


Tength of each side may be nearly seven 
sides cut a groove for the cases to Hie in, 


inches; in all the 
‘his wheel being 


ieee uail Ht on the top of the bow) then take four cight= 
se eases, filled with a proper charge, each about, sit 


fnches in length, Now, to clothe the 


‘wheel. with these | 


ages, get some whivsh-browa paper, and ent it into slips 


four or five inches. broad and seven oF 


eight longs these } 


{ips being pasted allover on one sido, tae one of the eases, 


anil roll one of the slips of paper about 


‘an inch and a hilt 


ime, 


on its end, so that there will remain about two inches and 
half of the paper hollew from the end of the cape: tie this 
case on one of the sides of the wheel, near the corners of 
which mnst'be holes bored, through which pnt the pack= 
thread to the cases: having tied on the first ense at’ the 
neck and end, put little menl-powder in the hollow paper $ 
then paste a slip of paper on the end of another case, the 


‘head of which put into the hollow paper on the first, allow= 


ing a sufficient distance from the tail of one to the head of 
the other for the pasted paper to bend without tearing: tie 
on the second ease as you did the first: and so on with the 


"rest, except the last, which must he closed at the end, unless 


it is to communicate to any thing on the top of tie wheel, 
such as ire-pumps or brilliant fires, fixed in holes cut in the 
wheel, and fired by the last or second ease, as the fancy di- 
rects ? six, cight, or any number, may be placed on the top 
of the wheel, provided they be not too heary for the bowl, 
Bofore tying on the eases, ent the npper part of all their 


‘jends, except the Inst, a litile shelving, that the fire from 


fone may play over the other, withont heing obstructed by 
the ease. Wheel enrriages have no clay driven in their ends, 
nor pinched, but are always left open, only the last, or those 
which are nat to lead fire, which must be well secured, 


Water-Mines. 


For water mines you must have a bowl with « wheel on 
it, made in the sane manner as the water-wheel; only in 
ts middle there must be a hole, of the same diameter as 
that of the intended mine, ‘These mines are tin-pots, with 
strong bottoms, and a Jittle more than two diumoters in 
Nength; the mine must be fixed in the lole in the wheel, 
‘with its bottom resting on the bowl; then loaded with sor~ 


Ipents, crackers, stars, sinall water-rockets, éc, in the samo 
manner as pots of algrettes ; but in their centre fix a case of 
hinese fire, or # sinall gerbe, which must be lighted at the 
lbeginning of the last case on the wheel. ‘Those wheels are 
be clothed as usual. 
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Fire-Globes for the Water. 


Bowns for water-globes must be very large, and the: | 
wheels on them of ten sides: on each side nail'a picee of 


‘wood four inches long; and on the outside of each pices 
cut a groove, wide enongh to receive about one-fourth of 


the thickness of a four-ounce case: these pieces of wood — 


must be nailed iu the middle of each face of the wheel, 
and fixed in an oblique direction, so that the fire from tho 
eases may incline upwards: the wheel being thus prepared, 
tie in each groove a four-ounce case filled with a groy, 
charge; then carry # leader from the tail of one case to tho 
mouth of the other, 

| Globes for these wheels are made of two tin hoops, with. 
their edges outwards, fixed one within the other, at xight 
anglés, ‘The diameter of these hoops must be rather loss 
than that of the whcel. Having made the globe, drive in 
the centre of a wheel an iron spindle, which must stand 
perpendicular, and its length be four or six inches more 
than the diameter of the globe. 

The spindle serves for an axis, on which is fixed: the 
globe, which soust stand four or six inches from the wheel : 
round one side of each hoop must be soldered little bits of 

-tin, two inches and a half distance fom each other 5 which 
pieces must be two inches in length each, and only fastened 
‘At one end, the other ends being left loose, to turn round 
‘the small portiires, and hold them on: these portfires must 
be made of such a length as will last out the eases on the 
Wheel. There need not be any portfires at the bottom of 
the globe within four inches of the spindle 5 as they would 
have no effect, but to turn the wheel: all the portiires 
must be placed perpendicularly from the centre of the | 

obey with thelr mouths outwards; and must be clothed 
With Ieaders, so as. all to tuke fire with the second enso of 
the wheel; and the'cases must burn two at a time, one op- 
posite the other. When two cases of a wheel begin toge- 
‘ther, two will end together 5 therefore the two opposite ond 
eases must haye their ends pinched and secured from fire. 
‘The method of firing such wheels is, by carrying a lendor, 
from the mouth of one of the first cases to that of the other 5 
and the leader being burat through the midile, will give'fice! 
to both at the same time, 


Otloriferous Water-Balloons. 


Tuny are made in the same manner as ‘ait-balloons, 
but of very thin paper, and in diameter one inch and three- 
fourths, witha vent of half an inch diameter. The shells 
being made, and quite dry, fill them with any of the fol- 
Jowing compositions, which must be rammed in, tight; 
these balloons must. be fired at the vent, and put into a 
bowl of water, Odoriferous works are generally fired in 
rooms, 

Composition I, Salipetre two ounces, float of sulphur one 
ounce, camphor half an ounce, yellow amber half an ounce, 
charcoal-dust three-fourths of an ounce, salt of benjamin. 
half an ounce, all powdered very fine and well mixed, 

_ IL. Saltpetre twelve ounces, meal-powder three ounces, 
frankincense one ounce, myrrh half an ounce, camphor 
half an ounce, charcoal three ounces, all moistened with 
tthe oil of spike, 

IL. Saltpetre two ounces, sulphur half an, ounce, anti- 
mony half an ounce, amber half un ounce, cedar raspings 
one-fourth of an ounce, all mixed with the oil of roses and 
afew drops of berizamot. 

IV. Saltpetre four ounces, sulphur one ounce, saw-dust 
of Juniper half an ounce, saw-dust of cypress one ounce, 
camphor one-fourth of an ounce, myrrh two drams, dried 
rosemary one-fourth of an ounce, all moistened a little with 
the oil of roses, 

N.B. Water-rockets may le made with any of the above 
compositions, with # little alteration, to make them weaker 
or stronger, necording to the size of the cases. 


A Sea-jight with small Ships and a Fire-Ship. 


Havine procured four or five small ships, of two or three 
feot in longth, make a number of small. reports, which are 
to serve for guns. _ Of these range as many as you please on 
each side of the upper decks then at the head and stern.of 
each ship fix a two-once ease, eight inches long, filled with, 
aslow,portfire compositions but take care to place it in such. 
amanner that the fire may full in the water, and not burn. 
the rigging in these cases hore holes at unequal distances 
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from one another, but make as many in each case as half 
the number of reports, so that one case may fire the guns 
on one side, and the other those on the opposite. ‘The 
method of firing the guns is, by carrying a leader from the 
holvs in the cases to the reports on the decks; you must 
make thesg leaders very small, and be careful in calculating 
the bu ning of the stow fire in the regulating cases, that 
more than two guns be not fired at a time, When you 
would have a broadside given, let a leader be carried to a 
cracker, placed on the outside of the ship; which cracker 
must be tied loose, or the reports will be tou slow: in all 
the ships put artificial guns at the port-holes, Reports for 
these and similar occasions are made by filling small car 
tridges with grained powder, pinching them elose at each 
cud, and, when used, boring a hole in the side, to which is 
placed @ inatch or leader for firing them. 

Having filled and bored holes in two port-fires for regu- 
lating the guns in one ship, make all the rest exactly the 
same; then, when you begin the engagement, light one 
ship first, and set ita sailing, aud so on with the rost, send- 
ing them out singly, which will make them fire regularly, at 
different times, without confusion 5 for the time between the 
firing of each gun will be equal to that of lighting the slow 


‘The fire-ship imay be of any size; and need not be yery 
good, for icis always lost in the action, ‘To prepare a ship 
for this purpose, male a port-fire equal in size with those 
in the other ships, and place it at the sterns, in every port 
place a large port-fire, filled with a very strong composition, 
and painted in imitation of agun, and let them all be fired 
at once by a lender from the slow fire, within two or three 
aigmeters of its bottoms all along both sides, on the top 
of the upper deck, lay star-composition ebout half an inch 
thick and one broad, which must be wetted with thin size, 
‘then primed with meal-powder, and secured from fire by 
pasting paper over it in the place where you lay this eom- 
position, drive some little tacks with flat heads, to hold it 
fast to the deck: this must be fired just after the sham 
guns; and when burning, will show a flame alll round the 
ship = at the head take up the decks, and putin « tin mortar 
Ionded with’ crackers, which inortar must be fired by « 
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7 
pipe fcom the end of the slow fire; the firing of this mortar 
will sink the ship, and make a pretty conclusion, ‘The: re~ 
gulating port-fire of this ship must be lighted At the same’ 
time with the first fighting ship. Voogrin $ 

Having prepared all the ships for fighting, we shall 
proceed with the management of them when on 6 Ww 
‘At one end of the pond, just under the gnrface of the watery 
fix two running blocks, at what distance you choodé the 
ships should fight ; and at the other end of the pond, op- 
posite to each of these blocks, under the water, fix. a 
double block s then on the land, by each of the double 
Ulocks, place two small windlasses; round one of them 
turn one end of a small cord, and pnt the other end through’ 
‘one of the blocks; then carry it through the single one at, 
the opposite end of the pond, and bring it back throngh the 
double block again, and round the other windlass : to this 
cord, near the double block, tie as many small strings as 
half the number of the ships, at any distances bat these 
strings must ‘not be more than two. fect long each : make 
fast the loose end ofeach to a ship, just under her bow- 
sprit ; for if tied to the keel, or too near the water, it will 
‘oversct the ship, Half the ships being thus prepared, near 
the other double block fix two more windlasses, to which: 
fasten a cord, and'to it tie the other half of the ships as be- 
fore : when you fire the ships, pull in the cord with one of 
‘the windlasses, to get all the ships together ; and when you 
have set fire to the first, turn that windlass which draws 
them out, and so on with the rest, till they are all out in. 
the middle of the ponds then, by turning the other wind- 
lass, you will draw them ‘back again; by which method 
you may make them change sides, and tack about back~ 
ward ard forward at pleasure. For the fire-ship fix the 
blocks and windlasses between the others; so that when 
she sails out, she will be between the other ships > you 
must not Jet this ship advance till the guns at her ports take 
fire, 


Lo fire Shy-Reockets under Water. 


You must have stands made as usual, only the rails must 
he placed flat instead of edgewise, and have holes in them 
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for the rocket-sticks 10 go through 5 for 

upon hooks, the motion of the water 
the stands being made, if the pond is deep enough, sink. 
them at the sides so deep, that, when the rockets are in, 
their heads may just eppear ubove the surface of the water ; 
to the month of each rocket fix a leader, whieh put throush 
the hole with the stick 5 then a little above the water must-be 
8 board, supported by the stand, and placed along one 
of the rockets; thea the ends of the leaders are turne 
through holes ‘made in this board, 
sockets. By this means you may fire 
ence. Rockets may be fired by this 
of pond, by a Neptune, 
thing else you choose. 


if they were hu 
would throwthem off 


exictly opposite the 
them singly or all at 
method in the middle 
a swan, & water-wheel, or any 


Neptune in his Chaviot. 


‘To represent Neptune in his chariot, yon must liave a 
Neptune (made of wood, or busket work) as dig as life, 
dixed on a float large enough to bear his weight ; on which 
aaust be two horses’ heals wud necks, so as to seem swit- 
ming. For the whécls of the chariot, there must be two 
vertical: wheels of black fire, and on’ Neptune’s hend a 
horizontal wheel of brilliant fixe, with all its cases, to play 
Upwards. When this wheel is made, cover it with paper or 
pasteboard, eut;and painted like Neptune's coronet ; then 
Jot tho trident be made without prongs, but instead of them 
fix three cases of a weak grey charge, and on each horse's 
hond put_an cight-ounce case of brilliant fite, and on the 
month of each fix a short casey of the same diameter, filled 
with the white-flame composition enough to last out all the 
eases. on the wheels: these short cases must be open at 
bottom, that: they may light the brillisnt fires ; for the 
Horses’ eyoa pus sinall port-fires, and in euch nostril pata 
‘small caso half filled with grey charge, and the rest with 
Port-fire composition. 

If Neptune is to give fire to any building on the water; 
at his first setting out, the wheels of the chasiot, and thot 
‘on his head, with the white flames on the horses" heads, 
and the port-fires in theireyés and nostrils, must all be 
Vightod-at once s then from the bottom of the white flames 


iy 


arty a leader to the trident, As Neptune is to advance by 
the help of « block and cord, you must manage it $0.08 not 

Jet him turn about, till the brilliant fires on the horses 
and the trident begin ; for it is by the fire from the horses 
(which plays almost upright) that the building, ox worlk, is 
ighted; which must be thus prepared. From the mouth 
of the case which is to bo first fired, hang some loose quick- 
miateh to receive the fire from the horees. When Neptune 
is only to be shown, by himself, without setting fire to any: 
‘other works, let the white flames on the horses be var 
short, and not to last longer than one ease. of each wheel, 
and let tyro eases of each wheel burn at a time, 


Swans and Ducks in Water. 


Tr you wonld have swans or ducks discharge vockets 
into the water, they must be made holly, and of paper, 
‘and filled with’ small water rockets, with some blowing 
‘powder to throw them out: but if this is not dorie, they 
may be made of wood, which will last many times, Having 
‘| mide and pointed some swans, fix them on floats + then in 
the places where their eyes should be, bore holes. two 
inchs deep, inclining downwards, and wide enough to 
receive a small port-lires the port-fire cases for this purpose 
must be made of brass, two inches long, and filled with « 
slow bright charge. In the middle of one of these cases 
make a little hole ; then ynt the port-fire in the eye-hole of 
the swan, leaving about half an inch to project outs and in 
the other eye put another port-fire, with a hole made in it: 
then in the neck of the ewan, within two inches of one of 
the eyes, bore a hole slantwise, to moet that in the port-fite 5 
“Jin this hole pnt 9 leader, and earsy it toa water-rocket, that 
must be fixed under the tail with its mouth upwards. On 
the top of the head place two one-cunce cases, four iach 
long each, driven with brillist fre; one of these cases 
must incline forwards, and the other backwards: thess 
" must be lighted at the same time as the water-rocket ; to do 
jee bore a hole between them in the top of the swan’s 


head, down to the hole in. the port-fire, to which carrya 
Teader: if the swan is filled with rockets, they must be fired 
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by a pipe from the end of the water-rocket under the tail, 
hen you set the swan a swimming, light the two eyes. 


Water Fire- Fountains, i 
To make a fire-fountain for the water, first have a flost 
made of wood, three fect diameters then in the middle fix 
agound perpendicular post, four feet high, and two inches 
Geesctory. sound this pos threo oceulas wheols made 
‘thin wood, without any spokes... The largest of those wheels 
must be placed within two or three inches of the flost, and 
must be neatly of the same diameter. 'The second wheel 
must be two feet two inches diametor, and fixed at two fect 
distance from the first. . The third whee! must be one foot 
four inches diameter, and fixed within six inches of the top 
of the post: the wheels being fixed, take 18 four or eight 
‘ounce cases of brilliant fire, and place them round the first 
‘wheel with their mouths ontwards, and inclining down- 
wards ; on the second wheel place 13 casos of the same, and 
im the same manner as those on the first; on the thivd, 
place eight more of these cases, in the seme manor as be- 
Fe, anil on the top of the post fix a gerbe; then clothe all 
the eases with leaders, so that both they and the gerbe may 
take fire at the same time, Before firing this work, try it 
in the water to see whether the float is properly made so ag 
to keep the fountain apright, ‘ 


‘TUE, END. 
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